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fit, ±IBs£ (2 5) H±ffi:£ (2 6) Rlftf. (2 7) £ttA LT^S-fa 

(2 8) ^:u ? ti^o 
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[0 0 9 1] 
[ft2 8] 



X1 co = f 2 _ j^ml T l X1 a -t) - fi - J^nl T ] xi a -2D 

I Jm«Rm J ^ Jm-Rm J 



+ KrniRsc T2 . vln(t _ T) _^c.V.Fsc C28) 

Jm • Rm Jm 

[0 0 9 2] 

it (28) Kfclt* t =k Tt LXt&m-tZt^ J^T^jt (29) f)f^,i 
> 5t (3 0) ^ut^tlio 
[0 0 9 3] 
[ft 2 9] 

XlCk)ss f 2 _ JfiSLgEalrl xi Ck-D- fi - JSQ^SSItI « Ck-2) 
L Jm-Rm J Jm-Rm J 

. Km«Rsc_2 w . .,. . N Rsc*2 .- , ^ 

T-Vin(k-l) - — T-Fsc (29) 



Jm • Rm Jm 



[0 0 9 4] 
[ft 3 0] 

x<k+1)=f2- " m ^ lxiCk)-fl- ^ m ^ m/ Tlxi(k-1) 
Jm-Rm J |^ Jm-Rm J 

a Km ♦ Rsc _ 2 v . f . -v Rsc 2 t2 _ 

+ Jm^Rm - Jm~ * FSC (30) 

[0 0 9 5] 

fit, ±tB5fc (3 0) K^t&#ft£mT<7>5£ (3 1) t:^Lf:J;^:ii 

^ (30) limT^sS (3 2) <7)^-e^-r-<h^-e§^o 

[0 0 9 6] 
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[&3 1] 



X1 = Psc 




Jm • Rm 

Km ♦ Rsc t2 
Jm • Rm 



< 




(31) 



[0 0 9 7] 
im.3 2] 



Psc(k+1) = al - Psc (k)+a2-Psc (k-D+b1-Vin (k)+d 



(32) 



[0 0 9 8] 

fcit&^&^d Sr 0 Lf:MToS (3 3) T*^£ EI3 
K^LfcfllJ&KJ: «9l3:ft£*i&o III 3 tc^ LT^lJfp^B 1 «t:o^t 

[0 0 9 9] 
[13 3] 

Psc(k+1)=a1-Psc(k)+a2.Psc(k-l)+bl.Vin(k) (33) 

[0 10 0] 

5fct\ Jiffis* (3 3) ti$tL^^f;H:MLT, a>lt14^W3 OO^fSB 
(Psc) SrBflfig (Psc.cmd) Cffliif:^^^ (D«14^^3 0 tW\£% 

^fV>^-K3>hn-7 4 OOfMt^lS^oi/^-ci^H^i-^o 
[0101] 

-fr'-f KSIJflPfcffinT, «tt*»#30W*fl*HPt&o fit, X 

7^fO7€-K3>fn-7 4 0i:ti, ±i£5£ (3 3) ^-^TUftfiJE 
H«B2 1 IZX t)16.m$ti2>to&fc®fc3 OOHftfi (Psc) fc, S&fiBSSJeSB 
2 2 tc i 19 gfcjg $ tL4«tt^«y# 30OI Hfifi ( P sc_cmd) £ > & 3 > 
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-f*7 4T>7s/*7 (VPOLE) ttf\t>ZtiZ>o 

[0 10 2] 

fit, fitt^3 0^fit (Psc) tSUftg (Psc_cmd) <bO<IH ( 
Esc) £WT<7>jt (3 4) KiFLfcJ:? Mm (Esc) a>JK*$£» 

*fl»SW f «il (Esc) i:4i^f^S^*^t^Mii U, *%W<om 1 
«nti:fflitS) 14, S (34) O^^^Psc(k)<h Psc (k-1) <D 2 
-DX**>htz*b, &T<?)$: (3 5) <DX n KfcmZti&o 
[0 10 3] 

m3 4] 

Esc (k) = Psc (k) - Psc_cmd (k) (34) 

[0 10 4] 

[1&3 5] 

O (k) = Psc (k) + VPOLE • Esc (k - 1) (35) 

[0 10 5] 

mu vpoLE:3>y7^7>XA-7^-? (wmmmTt^y 

o 

[0 10 6] 

xyjr* Kn> 4 ot4, -r^gmiigifc U) <x (k) = 

0fc&4«t'9icfW»A*S:*SE-r*o *(k)=0f±, ±IE5£ (3 5) 

, ]>xt<d^: (3 6) wBi^itiit^-cia, 

[0 10 7] 

[m3 6] 

Esc (k) = - VPOLE • Esc (k - 1 ) (36) 

[0 10 8] 

- -T\ ^ (36) (4A2J69&V* l#:mti&$:WMLX^2>fztt>, X7^fV 

y y*- > h n- 9 4 o t4, «iai^ojs«F*±ga^: (36) oi 
am $ a map «• n^-f - £ o 

[0 10 9] 

L/^ot, H4 (a) K^LfcJ:-?^ Esc(k) t L««l* Esc (k-1) 

ffi!E#2 003-3076804 
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LfziiLffiW-mzmTB-tZt. ±sa* (3 6) ti, Srt£ffi¥ffi±«>*M&IWB:*ift 

ifc, ±f£^ (36) t±A^O&vM^*i^-C&&7^ib 
, 3>^>f7>^^9^-^ (VPOLE, £ 
WT<?)^ (3 7) <0$EHrt^f^Lr, Sl&aft^SScJeffcS-tirfUf, Bf^co 
(k— oo) K«fct)fiii£ (Esc) 7&*^-rOJCJR^i"*^i:^&o 
[0 110] 
B&3 7] 

— 1< VPOLE <1 (37) 

[0 111] 

ZtoZtfrb. BI4 (a) K^L/d£ffl¥®±K*5i/>-C, «l£OJKSi* (Esc 

(k), esc (k-D, *§km<nmi<oim*izttM'tz>) rfw&mm u(k) = o, 

ft^Kit&)3C$*i£*:#>, ^W^Hai:*Ufi:ffl¥ffiOJSjft| (Esc(k), Esc(k-1 
)) = (0, 0) W.z&Wjmzqm-t&ztizte&o 

[0 112] 

<0«g*>#aM: (Esc(k), Esc (k-1)) O^i&SrflJfflLT, HI 4 (a) HjjtL 
±BS^: (3 5) -C<t - 0 h J: -9 izmnXti (Vin) ^te^C 

ttcioT, mmmmzwmmm u(k) = o) ±u^l, ttSL^rowti* 

[0 113] 

san) fcSBre- vt^\ w&m&±zmftmm* t &MMi<zm&ijfaizw.M-r 

%>W>M (H14 , P2^^ Po*"?*>*S) ^^7^f*0^-Ki:t^ 0 
[0 114] 

_Lfe^ (3 6) 03>^7>f7>^9^-^ (VPOLE) £IE (0 

<vpole<d Ks&g-tafc, ^ (36) -c^s n& i ^a^jistft^csg. 

(Esc) M$«SUHi:i5^Tli4fiL<^v^ fit? 

, a>7°7^7>^/^7^-^ (vpole) £ - 1 7&»f> o mm (— 1 < V P 
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OLE<0) VfeTz-f & Z tiz£ Mm (Esc) <DM3ifc&Zm4 (b) tc^ 
L/j <£ ^ tcf£7El-<2> 0 BI4 (b) tC£>^T, a, b, c (i. 3 > 7°^ T > 
t^-* (VPOLE) -0. 8, -0. 5 Klf££L 

filM (Esc) Offi^^^LTio»9> >!<7>i=§£\ VPOLE = - 1 ^1£te1-& 
ilM (Esc) tiO HJRJK-frrtc— 5gftt«:4o 
[0 115] 

JifBsS; (3 6) <7)|*#14, X5>ff^^-K3>hn 
-9 4 OOtL^^ilfttHov^T^-t-^o H5li, TyT,;^*- 
9 (VPOLE) £-0. 5, -0. 8, -0. 99, -1. <x 
= 0 ^oEsc= 0 T^^^cS-ex-r y "/^J-frLD £#;Lfc^^fMlip&Oj£g£?F 
l^^77t*l), »*fc*±^e>«H (Esc) , TOMfi (a) , (D) t 

L, 4f»£H#HfJ (k) tU^tMo 
[0116] 

H5^f>W<b^^ «t -? uZs-fJJTyx**? *-9 (VPOLE) Offi** 
<"f mi (D) *«fBM (Esc) K-5-x.£*2»ri*/h$ < ii£ 
uyf^<(yy?srt s 7 *-9 (VPOLE) tf>*fe*jHt$r*§ < LT 1 Kfc^ 
»t&l*fc\ x 7 r > Kn > F d - t^li (Esc) < 
t^h^ttt^^o LT> C<7)<hg:, n>7"7^7>^7^-^ (VP 
OLE) Ut&fribriBi&M&ofil U) oW|i|-i:^ot^s:y»t), ^ 

sl (d) u*ti-^i^#M (mi^M-f&wmmu) zuzs-furyx'U*- 

9 (VPOLE) Ilio-C^tiSit^S, 
[0 117] 

*LT\ BI2K^Lfc«teM«»#3 0 t9¥tt^%#3 l^HCIi, ®-|ftt 
3 0 j&*3¥te^&#: 3 l\zi.*) mteM £ ft h , d>|f t£^M* 3 0 fcflf 

«tt^»#3 0 £3¥te^«M*:3 1 K#Ltt»t*#3?J& t **o 
[0 118] 

ti. 3>7°^t>x/n*^-* (VPOLE) *- 1 coia^tciS^LT^SLH 
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tt-f&mm (Esc) <7)f^M£*# <1"£ WSU;*t1-&»Jt^£fi<-f £) 
:fci:J:ot, «14mBM*3 0 fc5*tt^&#3 1 0 

[0 119] 

,r*Ui«fc *K «tt*»#3 0 £5*e143W£3 1 fcO«ttB#U«*fc«5S7&*£i; 
& c <h £#pftiJ-t-£ i £ tFT § , £ fc, i§*£2J £3¥te^*T';u 3 1 H# A * d t 
4- < , Iftt^^e r-*;i/ 3 o £ $pM4^ x )V 3 l Kfl> ut tt z> c t § & , <h v >o 

[0 12 0] 
[0121] 

r-V >^^e- K3 > h n-^o^lJ^JAtl (Vin) it, ( 

3 8) izmLtzziiz., 3-D<7>mmxt)<nmmz£ vnfcztL&o 

[0 12 2] 
[^3 8] 

Vin(k) = Usl(k)=Ueq(k) + Urch(k) + Uadp(k) (38) 

[0 12 3] 

tiu vin(k) : kfgotvyu >rjg»iic:fcut&m5ve-? i o--<7)en*n 

mffi> Ueq(k) : k#@CD^>7°'J >^fflJW^i3tt*^fllilHJ»X^, Urch(k) : 
k#gO*lj^-9-^ ^Wliott&ilJiiilJA^K Uadp(k) : kf iOtV^'J 

JWKfclt&jtJfcSiJA^o 
[0 12 4] 

£*5, ^«»J»A* (Esc(k), Esc (k-1)) £MIR3$r ( 
a = 0) ±H»SCi-*^ie>OA*-C*0, PJaiI(IA*t»±K*tJI8*Sr««J!ftM»[ 



tHIE#2 003-3076804 



mm. 2002-378624 



^-vl 24/ 



[0 12 5] 

ttri:, mmmmxti (ueq(k)) , mmmxti (urch(k)) , wmmwx 
t) (uadp(k)) m^um^^rmm-r^o 

[0 12 6] 

%r\ mmmxt> (u eq ) ti, m^^mm^m^^M^m^m^x , 

Ueq) (i, i^TOjt (3 9) £M/c1-£Plinmi± (Vin) Ltftii $ *i£ 0 

[0 12 7] 
[13 9] 

a(k+D = cfOO (39) 

[0 12 8] 

^ (39) iz±$tt (35) RtfjX: (34) £ftA1"& <h , JJITO* (40) 

[0 12 9] 
[14 0] 

Psc(k+1)- Psc.cmd (k+O+VPOLE {Psc(k)-Psc.cmdCk)} 

= Psc (k) - Psc.cmd (k) +VP0LE {Psc (k -1 ) - Psc.cmd (k -1)} (40) 

[0 13 0] 

*LT, ^ (40) K±|E5$; (3 3) ZftXLT&m-t&ZtkZX ^ 
fPA^J (Ueq) tCov^TCOJ^T^)^: (4 1) ^l,:y j t^ 0 
[0131] 
[14 1] 

Ueq (k) = Vin 00 = ± {(1- VPOLE - ai ) Psc (k) + (VPOLE- a2) Psc (k - 1 ) } 

+Psc.cmd(k+1)+(VP0LE-1)Psc_cmd(k)- VPOLE -Psc-ond (k-1) 

(41) 

[0 13 2] 

mmmXtt (Urch) f±, J^T<^ (4 2) CJ:t)|lii$W„ 
[0 13 3] 

tfJlE#2 003-3076804 
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[14 2] 

Urch(k)=~ (la(k)l+A)sign(a(k)) (42) 

[0 13 4] 

^ * - ? ) 0 

[0 13 5] 

ifc, W^ips (a) £-tfn (A = 0) _hfe^: (4 2) (iiilT^ 

(4 3) c7)^-r^^tL^>o 

[0 13 6] 
[14 3] 

Urch(k)=^ <7(k) (43) 

[0 13 7] 

ii/SiiJA^J (Usdp) f±, JJIT^S (4 4) KJ: tyJfcfcHSft&o 
[0 13 8] 
[14 4] 

— G k 

Uadp(k)= -rr • I a(i) (44) 

[0 13 9] 

[0 14 0] 

(4i) o^fliiWfWA* (Ueq(k)) , ±ih^: (4 3) mm 

WiXt} (Urch(k)) , £#±125$; (4 4) comfcWWU (Uadp(k)) £±325*; ( 

3 8) izttALx&btL&fflwxjj (usi(k)) zn,^*-? i o^oen«i± 

(Vin) t LTJifE^: (33) HftAt-*t, WTO^; (4 5) ij^hfiho 
[0141] 
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[tfc4 5] 

Psc Ck+1) = al Psc (k)+a2 Psc (k -l)+bWin(k) 

= a1 Psc (k) + a2 Psc (k -1 )+b1 (Ueq(k) + Urch (k) +Uadp (k)) 
= al Psc (k)+a2 Psc (k -1) 
+ (1 - VPOLE - a1 ) Psc (k) + (VPOLE - a2 ) Psc (k -1 ) 
+Psc_cmd(k+1)+(VPOLE-1)Psc_cmd(k)- VPOLE -Psc.cmd (k-1) 
-FO(k)-Glc7(i) (45) 

[0 14 2] 

fit, ^ (45) H±ffi:£ (34) atfSS (35) *m LT a Coi^tS 
J^TO^ (4 6) *%hZ. h-h^^ho 
[0 14 3] 
[S4 6] 

a(k+D = d-F)a(k)-G Z aCO (46) 

i=0 

[0 14 4] 

mmmxt) (urch(k)) tmfcmxij (uad P (k>) <^mm, mmm 
mm. (Esc(k), Esc(k-D) *mmmk u = o) ±%&wjz-$z>^t, -$-%t> 

_tlfi:£ (4 6) (D&yz.ik U — 0) -£&Z><DX\ Jiffi^ (4 6) ^3cteH& 

zxiizmmwwjy (f) tissnjy^^ (g) £&^i-&^^&& 0 

[0 14 5] 

±ttt (4 6) ?rZ^i-^i:, UT<?)^ (4 7) 7H#tb*i, ^ (4 
7) ^MLTWTO^ (4 8) ^#f>n^»o 

[0 14 6] 
[&4 7] 

Z-Z = (1-F)I-G~Z (47) 

[0 14 7] 
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[t4 8] 

Z 2 -Z+Z(F-2) 1+ (GT+1-F)! =0 C48) 

[0 14 8] 

±f^ (4 8) ^^.t^^^mt, &m<7)m2mtm3m<7)&M 

(F-2, GT+l-F) rt\ m6<D = m¥Mft^A&fa*rfr^t 4^ot\ £ 

J: v^> 0 

[0 14 9] 

fit, ^7^tV>^-K3>FD-7 4 0(i, ^Oct ^ ULT^L/i 
F, G<0ffit: J: *)±K^ (43) , ^ (4 4) frhmmMAtl (Urch(k)) tM 
m\\At) (Uadp(k)) ZttimikfcL, £tz, _hf£^ (4 1) frh^mWMX 
t) (Ueq(k)) ^r^Lt, ±fB5£ (3 8) tCiOmfC^-* 1 0^<o£pijnmj± 
(Vin) ^^f^o 
[0 15 0] 

EI 1 £r#M Lt, »0|sJTOIf 2 Kfcv^Tti, * >y 7°-; >VX 
6 h^|s]^^-V 7 0[i]$Em^IWI^$-ti:^7t:i6, — ^O^T* y 7° 
6 ^v>^n^^X-«f '; >^8^#L#tt^^^^>o H2C^L/: 
^T^WCfc^T, 'Ht«tH*3 0 t$m&W)fo3 1 <h^^L/c^, 

[0151] 

d^-c, 'isttm^#:3 o <h?ftt^^#3 1 ttmmLtzimx^m^-? 1 
oo«i»m^ dm) (±±ib^: (21) iz£V)7f;zti2>j)^ ®$mm £ m o X 
^*z>mnm&#M$3 ocnDmmmu (Psc^i^i^-t-n) xhht^z. 

htiZ><DX\ _L^5t (2 1) (±J^T<7)^: (4 9) (D^tteho 
[0152] 
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[^4 9] 



lm = 



Rsc 
Km 



Fsc 



(49) 



[0 1 5 3] 

(Fsc) <nK-ft"?*>Z>frb, W Ltttt#£-£Kf£o£a6t;:(i, J^TOjt (5 0 

[0 15 4] 
IS5 0] 

lm = Im.cmd (50) 

[0 15 5] 

lit, I m_cmd : i WMinLW.o 
[0 15 6] 

gust (im.cmd) &*5km<omwti<7>BmmizttML, mmk 

[0 15 7] 

ifc, ±ie^: (so) zmmmtLx^ mmnnm^nm dm) tut 

SKffi (Im_cmd) t<7)®m (Eim) ^fffit^WTO^; (5 1) SrHSifc^'C 



[0 15 9] 

cc-e, ±ie^: (20) (2i) ^^wi^:, [5j^MS2(i, m^: 

1 0Hep»n"f*«EE (Vin) £A:ftfcU 'Kte^fr 3 0 Oteg (Psc) 

i oo*«t-«se dm) *tti^tnu*2mM^7'^t 



#£0 



[0 15 8] 
[»5 1] 



Eim(k) = lm(k)- lm_cmd = 0 



(51) 



miiE#2 003-3076804 



mm 2002-378624 



^-v! 29/ 



[0 16 0] 

l^u 'isi4^^3 o t?#t«t/^3 ltfmm-t&t^iz, ifi4mt/^3 o 

OfiM (Psc) <Dmffl<7)frZft x.(i'J;v> 0 Z<Dtzt6^ X^'ffV^/^^- Kn> 
hn-^4 0(2, |5]J»fll2£, m^-=6-^ 1 O^e^nmEE (Vin) £A#<h 
L'lt14^^3 0 cofSie (Psc) *W,t)t-rZ> 1 A^ 1 lil^^<7)^f*;K"lLT 

[0 16 1] 

t<Dtz&, n%*-?i o^m^T-mit dm) <nyj- b~s*v ?M'M*?f% 

ntztb\z.\$^ X7^fV>^-Kn>hD-74 0t 1 Xtl 1 tB^O^ex 
^^Wti: Lt^cDt)^ 1 At) 2 &1j&<7)^T^$:ttMLt Ltz i> <DIZW 
'SL^tfJb&o L7^U c\<DX o iZXy J 7*4 > V u-y 4 0 

At! (Vin) O^^S^^CT^^^-rV Kr? > h u-y 

4 o *®y)®tfz&<Dmmwmz%7zi\:z-£z>zttimL^o 

[0 16 2] 

x.£tTt>f\ J^T^I^i"^ <£ n X7^ff^^-K3>bn-74 0(7) 
n^y^-fT^^tt^I^/Ei-^n^y^-r T>X/n°^^-^ (VPOLE) 

m^-? i o omnT-m^ dm) <d-v i - of^-t^- ^uj; 

[0163] 

mm^-m^ dm) <r>7 4- v^vtmmi*. omm^mm. dm) 

HS^l (Im_cmd) H^1-^>iS^tt, (D#t#tt^UJrb0Ui-^>«t»SvrL ( I m) 
0^14, ^flLTWT^ (5 2) (5 7) Ci * ffi%M<DX y J r 

jyy*- mm & m v > ^ 0 

[0 16 4] 
It5 2] 

E.lmCk)= Im.cmd-lmOO (52) 
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[0 16 5] 

[ft 5 3] 

a. Im (k) = E_lm(k) + POIE_lm • E_lm(k-1) (53) 

[0 16 6J 
[»5 4] 

Urch _ Im (k) = F_ Im • a_ Im (k) (54) 

[0 16 7] 

[Sfc5 5] 

k 

Uadp_lm (k) = GJm • Z a_ Im CD (55) 

[0 16 8] 
[ft 5 6] 

VPOLE _ Im (k) = VPOLE _ bs + Urch _ I m (k) + Uadp _ Im (k) (56) 

[0 16 9] 
[ft 5 7] 

VPOLE (k)= Limit (VPOLE _lm(k)) (57) 

[0 17 0] 

nu Limit : -1 - onfamtem, F_im : mmmYJ G_im: m&m 

POLE.ImlMMtt^^^-^, VP 0 L E_bs : VPOLE 

urch_ i m : mmmxt), uad P _ 1 m : miBmxjjo 

[0171] 

mm. 7 4-b'/*y9 &<7>m® ruvtm* ^-r tni7^<t^ic^^ 0 n 7 o^j 
- > h u-7*m^z>ixt>*) 1 a# 1 &jj<D*7-*)vzmmn^t-f2>x 

?4 T< Kn> l«D-74 0O^»:t«ff*» (Im) 

ttllE#2 003-3076804 
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7 1 - h*'*v 0 ^fl^7t: 217 - K/^-^f^^oti/^o 

[0 17 2] 

&fc> - K/s-y ^gis 5 o (i, Ei3 i l zmLtzmf±nt^U4 1 n-^-iti^ 

o f LT, 5 1 £ J: •) _tffi5$; (5 2) (E_Im, 

Wi2 0tMi:ffiit^) ^Iftfi^^ ^^Mm^tBS[55 2 Ci *)±fS;£ (5 
3) i:iotWlt U_Im, *%w<nm2 «ltCtiitl.) Of^i 
W$*L, itW^f? 5 3 Ci 19 ±f^ (5 4) tCioTPJitilJA^ (Urch.Im 
) ^jttB£*U «5>ff5 5S.^t55-^»^5 6 U«t ^±IE^ (5 5) t:io"Cl 
KdSIJA* (Uadp_Im) ri*J¥m$;H*o 
[0 17 3] 

i fc, *P»S 5 7 XO^JMS 5 8 K J: ij ±f£jt (56) Cio Tti7 -f — K 
Ay ^*R8fc$^3>y^>r T^Ts* 1 ? *-9 (VPOLEJm) tf&thZti 
, 'J^^5 9CJ:l) ±IS^: (57) K «fc o rlRftl*** $ tLTX 9 >f f * > 
7*- Kn> hn-74 0 rr > 7 7 >f T * - * (VP OLE) 

[0 17 4] 

±ffi^: (5 5) <D®&m%kZ0 U_lm(k)=0) Lfc$J*M#J& , # 
PW2«r»ffiiL, ±fB5$ (5 6) t:ii)ffffi?*L53>7 , 7'f7 
(VPOLEJm) ^^0^2 0^MUffl^-r-2>o 

[0 17 5] 

H3 u^L7tzn>-7°7-f r>^/^^-^^tbSH i (±, mmmm2(D 

mfc-th^>-fU 9 (VPOLE) ^T<0 3ooXfIH^ttT 

[0 17 6] 

iei : BMm&mm-"'Mn#M*3 o wise (psc) *u^titt4^#3 

0 <b $fM4^M£ 3 1 <D&mm<D ny-fUT v XttOftQfPo > 7° 7 >f T > 7. A 
^^-^ (VPOLE) *«MM3 0Ofif (Psc) Clt.DT^tSo 
[0 17 7] 
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1*12 : mrMfflmW'-'m£&v>}fo3 l^wtn^ti^mmo ^y-fur 

>X^y*~? (VP OLE) ±&Ltznn*-? 1 0«ll?-lI(O7 
[0 17 8] 

i:miB]^^-V7<7)^^^7L7t:^) <7)<|ft4^#:3 0 Omfjt^Kj^^jhi-^^J 
flfl 0 -ny-fHTyx^y (VPOLE) £-5eH^o 0 

[0 17 9] 

[0 18 0] 

W: (Psc, dtfd) £gHf£@ (Psc_cmd, E14>e) OflM (Esc=Psc-P 
sc_cmd) (D&itZifi Lfzi> 0 , t£9fctl# 3 0 <7)^S{£§ ( P sc) 5. 

^gnes (Psc.cmd) Knfezti. rnmrnm co ni^^nrv^ 0 ^ 

7^«b^f>^^«t ; ?U, &l^o£J»)&x.i$Kii > ii (Esc) ^TOiTC 
[0181] 

#3 0« tWSU $*it, B Sftfi ( P sc_cmd) WLt ^fig ( P sc) 

*L&^t*^, mm (Esc) **^ifiiu^-r*o 

[0 18 2] 

• xm 2 & hum. 3 — &;Lb# : 3 1 1 n 3oo@g 

^^fTLt, ftt^M3 0Ofi:l (Psc) ^l&fifi (Psc_cmd) Izmir 

ht, mm (Esc) **jE^ipjn«^-r*o 

[0 18 3] 
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:^)J:H^i (Esc) O'Mb^tttB-r^C <hUJ:oT#XflO^0 
^x.^r^fv\ E18^T^^^L/zJ: 9 3>7 <> 7'f7>x^'7^-^ (VPO 
LE, f) Ofii«r#xei3JSi:TI9:5ci-*Hdrj:v* 0 
[0 18 4] 

H (Esc) SNJt«TLT|SM (Esc) ^^b^^Hi Lit < & 

£ 0 -e-CT% Vin^5£SP2 4 \,zffiz_htitz^ x-7l/7 4 4 3 (HI 

3#B?J (±, WTlctftf^-f & J: 7 (Esc) {^x-?^-^ FM^IL 

TfiiM (Esc) (Di&ffli&mft^frZM&l-ZZttzX 19, ilM (Esc) <7)^ft£ 

[0 18 5] 

9t^n) (±, EI 9 (a) (Ctj; L£fl*j££*r U (5 8) 

/s> K n - ;U 7 ^ fel t f'y ^ - y a 2 0^ jg-$*£ t K£ o T 

[0 18 6] 
[»5 8] 

G£(r7) = 0.7071X u Cn) + 0.7071X u (n-D (58) 

[0 18 7] 

ill, u : 7 : ^>-7°'; >^$<^H#m?iJ#-^o 

[0 18 8] 

H9 (a) K^LTt Kn-A'7 7^ )V? 7 0 Ji> ^!U<7)-^ 

yfi)>rmMAt)m (Esc(k)) tfriio^^^'J >rmm<r>\?)m. (Esc(k- 

D) K*tLT_tfE5£ (5 7) OftLSfrff^ 2gB^-7/OFn-/U7^ 
^^71 t±, l|£i<7)^-7/^ Kn-/U7^ 7 Oom^Jtexv-^-v a 
y^Ml 2 5rJfeLfcEsc_wvi(mi)04'llI'(ii:mrIiHI (Esc_wvi(mi) t Esc_wv!(m 
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1-1) ) HifLt, ±fe^: (58) o&i^fT^o 
[0 18 9] 

HI 9 (b) K^Lfci^lC, Kn-;U7^^7 0, 7 Hi, -9" 

[0 19 0] 

HI 9 (a) \Z&lt&Ti'*- v a >M7 2, 7 3 (2 1 ) (iPtS^I^ 
a-e*>«9, EI10 (a) K^Lfci^K, Xfi7*-9 (u) £lo&£^>7° 

[0191] 

■>x-7*l/7 V^fey J )V9 4 3(i> s\—7/*> Kn-/U7>f ;^7 0, 7 
l{:«t^Itfv^-v3>M7 2, 7 3 SrlftlJiSLifi-t-ttcjio-C, HI 
10 (b) w^7 7i:^UJ: d tcy>f ^SrJfillLoofgjgrMfr (Esc_wv) 

^itBti»o no (b) Kir^tz^ =7 -7 (T>m.m^¥ ^ y ^ mm&m$L%L 

[0 19 2] 

Lt, ;*ii:J:i), ATjjg-^ (Esc) <Oi^Jl«53^1fc*£ *i& fc^U, A 
TJlf-Sf- (Esc) \Z.n-?&r4 >* f if«$tL*7ti6, ATJlf^ (Esc) OfiJS«JS 

[0 19 3] 

f LT, n >:/7-fT *£mg|H 1 fi, {BH (Esc) 

v h ^J&ft ( E sc_wv) (D^Litm. ~C&>2> A E sc_wv ( - E sc_wv (m) - E sc_wv (m- 
D) £ffiv>T, J^Tt^i-J:-5H#X^«J»)«lx.SrfT J ?o 
[0 19 4] 

• Ig 1 *c>Ig 2 ^OiZJ 19 : P sc> P sc_def Jo E sc_wv> X.SCCN 

T 

• Xg 2 *»c>Ig 3 ^<7)$J J) }&x. : P sc> P sc_def ri»o A E sc_wv> X_SC 
DONE 
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IS U P sc_vp : Iff 1 H&lt&VPOLE BT^^^fiS. X.SCCNT : E sc_wv 
*>«ftft*iJ5egHi* X_SCD0NE : EHEra«S^Tipj5cHffio 
[0 19 5] 

[0 19 6] 

Z'gm-f&t, STEP l^f)STEP2 HjStfo 
[0 19 7] 

-etr, $ljfp£§#lf^ >* 4 >^ > h n--M;J:o-c;i}R£*i£v7 M£g ( 
lii, 2iS, • • -a-F7^) i:$CT, B«l&Ba£5eBB2 2 KJ: i), HI 
12 (a) bZj^LfzXd l<Zjj >yy°V > ? X -7 6 <7)&M;* 9 - > Z BMHW ( 
Psc_cmd) t Ltttt^»o fclJ$P£IS 1 {i, JMlfc&tfhuy-fyJT 

y*/^7*-9 (VP OLE) <7)^Mfifi (Psc_vp) t nf--f-»f 'J y 7 

8 0mififi (Psc_def) £fSj£1-& 0 
[0 19 8] 

fit, 1<STEP3T\ SlJf^^S 1 %\tM.W^U 2 lta^) _hf£;£ ( 
3 3) lz£-oXWltiZti2>* y-f") yyxi)-y6<Dn&W (Psc) i@H{£g 
(Psc.cmd) t<Dlmm (Esc) £|f:tB-f&o fcfc, EI* k fi k > -/'J > 

^JS JIB £ St"* L, P sc (k) X t/f P sc_cmd (k)lifft^kf |Ot^ U > ^J§»! 

tc*5 it s*'7 7°'j> u - -/ 6 coiifie t a mtm. *&t 0 

[0 19 9] 

>X<D S T E P 4 "C\ flHJftl^g 1 t±, ±.m Ltz 7x-7>7 h ^7 ^^4 3 
tCti^a^fToT, iSM (Esc) <7)7i-7> y h^iftfll (Esc_w) £JttH 
i"& 0 EI^Esc.wvWti, [19 (a) iZffrLtzX n \z kf g^t^^'J > 

^WHJstt^ffiH (Esc(k)) ^*o%^T#m$tL^-7i-yu y h^ftttfc 
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10 2 0 0] 

^OSTEP5-STEP7(i, ±«Lfc&Ifl (Igl, 1*1 2, IS3) 
aHjOO&x.^'f * *K STEP 5MSTEP 6 

1 7^1*12 ^O^JOtftx-^ftSrlftScL, STEP 7 lilg 2 jj»t)lg 3 ^<?)® 

[0 2 0 1 1 

at-f , S T E P 5 Xij v V V - "7 6 O^fig ( P sc(k) ) tf\ v > ? 
n^Hf'j > V 8 (D'&mitLW: (Psc.def) £ili§-r& i "Cli S T E P 2 0 izfrtfc 
U HIl 2 (b) H^LTtn >7°^-T T>X/n°9^-^ (VPOLE) OiS^T- 

7^-? (VPOLE) £0<7>}51§ (0flx.tf-O. 2) Hf£^1-£o £43. (Hi 
2 (b) ^ L I£ -r - r ; W i , > ^7 >f T ^ - * (VPO 

le) ntsseSfu mma** >^'j-r6oiei (Psc) ra^sn 

[0 2 0 2] 

(VPOLE) O^Mftfi (Psc_vp) HilJit-f^i-eti, HJUJtiM* 
[0 2 0 3] 

*'y7 ,, J>n , J-76^>7 , 7^7>^^7^-^ (VPOLE) 
^MfcS (Psc_vp) £ML£fl#tc, 3>-7 0 ^7>^^-*ji:mg|U 
1 ii> a'/^^TJ'^^-^ (VPOLE) (0!lx.(2f-O. 
9 9) £-(M&T -Oi^tc. ^{:*7 7* , ;>^'J-7'6ty>^n 

^>f^'J ^^S^tt-rSEflJ^^n^y^-f 7>*a?7*-* (VPOLE 

y ~f 'J > ^'J- 7 6 if v > * n >f "f 'J > 7 8 L t # K£ £ & ffiS * 
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[0 2 0 4] 

fLT, ^(DSTEP6t\ ±«L/:Itl rt^X*! 2 ^<7)l;fl 0 

6 E sc_wv(m) > X_SCCNT7^J&3: L/:ti, 1~ 4 t> , i: y y" <J > ? x 'J - r 6 t 
i/>?ulr4*fVyy%t <nmbtm%a £ fifz iilHSTEP 7 Ciitf 0 S T E 

±*E L £Xfl 2 t5^X*I 3 «5 ti^-C^^ A E sc_wv(m) > X 

_SCD0NE«aLL/ch * y/'J >n'J-76 tv>^of/ff 

> ^* 8 h co[U$5[^fl^^^ £ tLT, * -7 0 '; > 'j - y 6 rt s v >^nt^f'J 
> V 8 ^riiii L T^^^-V 7 t ^ L £ t § tc, S T E P 3 0 Hfrftl" & o 
[0 2 0 5] 

— 7j\ STEP7T\ AEsc_wv(m)>X_SCDONEj& s l£:£Lfcv>£ |t:iiSTE 

P8tcm<^, vpoLE#mgM k±, nmii)^i:m2i t zm^)^x.x±mLtz 

W1tL7 -f - 9 iZX Z> 3 y~7°U T - 9 (VP OLE) ^IfttiM 

a=SrHtf1"*o fLt, SJE&5eSB 2 4 ti, ^<7)<fc \Z LT#m Lfcn >-?*7 4 
T>X'<9 * — 9 (VPOLE) ^l^TX7^f'f>^-F3>Fn-7 4 
0£J: \t)H%^-9 i 0H*t-r*Ql»n*ffi (Vin) SrJfffiL, M£P*n«ffi (Vin 
) Sr*^*-^ i onfrijjn-f £ 0 
[0 2 0 6] 

CIO J: ^ tc. XfI2 Kisv>TUU l^-^10^1i^ll (Im) 
- Ka'7 ^^Si: i I) - ^ 1 0 Oll^iil (Im) tfEm'GM (Im_cm 

7 X'J-76<7)yV^nt^ -»f 'J > 8 tC^J-f £ # Ut It £ b $ -£ & - £ 

[0 2 0 7] 

y y 8 \zm Lfttt *it> raai$s« 2 ofta**^ c *> - £ zm±-$-& z t # 

[0 2 0 8] 

Ii3 HiSV^Tti, STEP 3 OKfc^T, 3 ^f7>^^°7^- 
*#tiJ8|U 1 ICJ; Ij n>7°7-T 7^7^-^ (VPOLE) t^-jeH (X_V 
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POLE.END) [Zl^^iiho fit, m/±^f|52 4(i, f^n > J T 

(VPOLE = X_VP0LE_END) £fflv^T* 7 >f 7*4 > Krr > h n - 

7 4 0 izx *)m%*-? 1 0 n*j-i-&ep#nmj± (vin) £i?:mu i££Pnimi± ( 

Vin) 1 O^enoTLT^ 7 7' 1 ) > f 7, 'J - r 6 (DfeWlZ&^ilHZW 

[0 2 0 9J 

.1 tuc <fc *K # yy° <; > ^ x <; - y 6 t temm^ 7 t <7)i%£tf?tT L & 

m 2 wmm^ c & z\t* w±.-tz> - 1 &x & & 0 
[0210] 

[0211] 

5e8I$2 4 fi, KW1ip*ffl\/»T*?lE7 -r - K^y ?Wm&?i o 

[0 2 12] 

r# y >^^';--7*6o^fie (Psc) *ie«Lfc* f , izw-tyifzmfx 
m&m-ty-v-nizwwimm^t*-? 1 o 7*6 p^w^- 

it^£, ilSWC* y/'J -7*6 coH&m (Psc) **ESi"-5 J:-?JC 

[0 2 13] 
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Ell 3(i, 7-? 8 0dtUx> K^^8 1 K £ o T7\;Mt£nX£M1-Xmi 
« «: , x>K5^8 1||* fc L 7 - * 8 0 flOJ £ Wte^«J# £ Lt^f 

2 i:l ^JiT^SbT^f j^-* 8 3 •) ft It ^tiTv^ 0 
[0 2 14] 

* ttinx * M-rxmi* &t<d 3 o tz^tt h n & o 

[0 2 15] 

• Ig 1 :x>K5;V8 1^7-^8 0 tc&ftfe-fa 2 T% -x. > K ^ )V 8 1 O^fe 
3S£Ml$fl8T-7-? 8 0tC£IJ3i£-^ ,x> K^8 1 fc7-^ 8 0« 

[0 2 16] 

•112 I x.> )V8 1 K— Lffrlt* (Fc) £2jQx.&7&*<b 7- * 8 

o zwm-f&o 

[0 2 1 7] 

• 1*13 : 7-? 8 0<7>ft<Mtrt s |?-TLT7-? 8 0^<OfcL7W& < 

, x>K^H 1 **&afcKTP$i" & 7^*6, ft^8 2^ ? 7-^8 0 L & 

v^i ^ tci^ ;i/ 8 1 <DT$%ZW±-fZ> 0 
[0 2 18] 

*LT, x>K5^8 1©*fi| (Py) £0 1 Kjjt Lfcra»l«M* 2 K*m & 

^ >^^'j-r6^nfi* (Psc) icm&x., xei ^*»t&3>'7 p 9>f 

T>X/^*-? (VPOLE) O^Mft® (Py_vp, l^»|««2 0ilHJ«IH*3»t 
*Psc_vpUffl^i"*) fc, 7-^8 0O|Wt (Py_def, H#H£tt 2 OffllfP 
Ki3lt&Psc_defKffl^-t&) f^^Lt, ±TSi*T * fax- ? 8 3 <nft 
MZMW-t-ZZtizx^x, -KMnmv>Wfc*mz> t&izj^> V5.fr 8 1 fc7 
8 Oco^B*B#0^^*Of>tf^Cfc7!) J -e#^o 
[0 2 19] 
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£ fc, IS 2 U;fcv>T, i>K5;u8 1 J: *9 7 - ? 8 0 K»*|fc**ttttM , Jni 
[0 2 2 0] 

Ha 2] mi itz^Lfzmwmm<r>*r^it<7)mmo 

[m 3 ] Ell L£©Jffl£Sfi<afilJfll7 , n y * m 0 

[i4] m3 H^Lfe^9>f "f-f Ka> Fn-7Wfi^/TL/:^* 

[H5] 3^79* T J: *&*£^Lfc^7-7o 

[IU6] Mlijy-f ^tjSJE&Bdr'f >r^ft^L/:^7 7„ 
[m 7] m«£7 4 - K/s-y ^MS^^Dx./i$lJ^I^®co$lJ^yn ?m o 

[09] 7x-7>7 FM7 0l/^(^M|| 0 

[mi 0] *j x.-fVy Ymfe? 4 i^l^tt^fy^-ya 

Ho 

[mil] mmmw.<oYm-7u-+ j v-Yo 

[mi 2] gSfiltn >7^>f T^X/^^-^OtS^x-^fc^Lfc 

m c 

[mi 3] if^M^^^/t^itifi^^L^mo 

[014] fi£*0|i!»J«»Ofl|jEK|go 
l-«l»ieit, 2 -|W|8Mj8», 5-A7j#U 6-*^7''J>^'J-7\ 7 - 
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1 5-EH£&-fc>-9\ 2.0--lfcfttfcffl8B, 2 1 -$H£fiJBJI«B, 2 2 -EUR fiS 
Ix^, 2 3-B«*»HS:5gS&, 2 4-mffift5E«P, 3 0-'H14^t?^> 3 1- 
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[EI 4] 



Esc (It) 



FIG. 4 (a) 
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[13 8] 
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FIG. 8 
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[El 9] 



FIG. 9 (a) 
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[Ell 0] 



FIG. 10 (a) 
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FIG. 10 (b) 
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[IH11] 



FIG.11 
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FIG. 12 (a) 
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!$m 2 0 0 2 - 3 7 8 6 2 4 ^- v : 1/E 

7° > ^ X 'J - ro^fifi ( P sc) hi mii-W ( P sc_cmd) <h wii^tii 

L> itii^Mi t s x 7 ^ > KWfflo wt^iimt ( 

VPOLE) iJ v 7°<J >^X'J -y^v^n^M+F 'J ^^Citttiit 
OiKOIgtli* >^X'J-7"Wlfif (Psc) KJStTIfcjeU 

\WRWA EI 8 
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